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The conversion of solar energy to biomass by pho-
tosynthesis is the source of virtually all the energy
available to life on Earth. Oxygen released as a by-
product of aerobic photosynthesis also provides the
oxidising power required for respiration in many or-
ganisms including humans. Photosynthetic water ox-
idation is therefore one of the most important bio-
logical processes on Earth.
Oxygen-evolving photosynthetic organisms (cya-
nobacteria, algae and plants) contain two types of
photosynthetic reaction centre, called Photosystem I
and Photosystem II (PSII). A reaction centre is a
complex of protein, pigments and cofactors, which
trap light energy and then convert it into chemical
energy for use by the cell. The PSII reaction centre is
unique since it uses water as a source of electrons,
light energy being used to oxidise water to protons
and oxygen (Fig. 1). How water is oxidised is a di⁄-
cult problem that has taken many years of work to
even begin to understand. Both the mechanism of
water oxidation and the structure of the site where
it occurs (the water oxidising complex) remain to be
understood. As more details of the PSII structure
become available over the next few years, we will
be able to move forward towards the ¢nal goal of
a complete understanding of the mechanism of water
oxidation. This special issue of BBA Bioenergetics
collects together the current results and ideas from
many of the leading investigators. These papers will
hopefully stimulate further experiments on water ox-
idation as well as revealing the present position to
those outside the immediate area.
Whilst this issue was being assembled we learnt of
the death of Mel Klein, a friend and one of the
major contributors to this ¢eld for many years. We
therefore dedicate this issue to his memory and in-
clude a tribute by some of his close colleagues.
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Fig. 1. Photosynthetic water oxidation.
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